
SEPTEMBER 2020, VOL. 47, NO. 5 ONCOLOGY NURSING FORUM E161ONF.ONS.ORG

ONLINE EXCLUSIVE

Prospective Surveillance  
and Risk Reduction  

of Cancer Treatment–Related 
Lymphedema: Systematic Review 

and Meta-Analysis
Jingyi Francess Ding, MD, Bashar Hasan, MD, Konstantinos Malandris, MD, Magdoleen H. Farah, MBBS, 

Apostolos Manolopoulos, MD, MSc, Pamela K. Ginex, EdD, RN, OCN®, Allison B. Anbari, PhD, RN,  

Tarek Nayfeh, MD, Moutie Rami Rajjoub, Raed Benkhadra, MD, Larry J. Prokop, MLS,  

Rebecca L. Morgan, PhD, MPH, and M. Hassan Murad, MD, MPH

S
econdary lymphedema, or lymphedema 
that is caused by injury or damage to the 
lymphatic system, is a chronic, progres-
sive, and debilitating condition that is 
often attributable to cancer treatments, 

such as surgery, particularly involving lymph nodes; 
radiation therapy; and chemotherapy. It often pres-
ents as fluid accumulation in the interstitial tissue 
spaces as a result of the injured or damaged lymphat-
ic system being unable to process the fluid as it once 
did. This fluid accumulation can progress to swelling 
of the arm, breast, shoulder, neck, torso, or lower ex-
tremities (Cheville et al., 2003). Secondary lymphede-
ma is often diagnosed following treatment for breast 
cancer, but it is also frequently diagnosed in patients 
after treatment for melanoma or gynecologic or head 
and neck cancers. Current guidelines support edu-
cation and baseline measurements with prospective 
assessment for early diagnosis and treatment of sec-
ondary lymphedema (Gradishar & Salerno, 2016), but 
the specifics of what comprises effective prospective 
surveillance are not well described.

Early detection of secondary lymphedema leads 
to improved patient outcomes and decreases the 
risk of lymphedema progressing to a persistent 
stage. Prospective surveillance is a model to iden-
tify physical changes that can lead to lymphedema 
so that interventions can begin early. For example, 
prospective surveillance for women with breast 
cancer involves education, support, empowerment, 
monitoring, and management of the physical and psy-
chological effects of cancer treatment (Koelmeyer 
et al., 2019). Evidence is emerging that the detec-
tion of subclinical lymphedema through prospective 
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surveillance and early interventions has the poten-
tial to reduce secondary lymphedema symptoms 
and the condition’s progression to persistent, clini-
cal lymphedema (Koelmeyer et al., 2019; Soran et al., 
2014). Patients who are at high risk for lymphedema 
after their treatments for cancer are important 
targets of these programs. A study by Whitworth 
et al. (2018) using a structured surveillance proto-
col for high-risk women with breast cancer found 
that only 3% of patients progressed to unresolved 
lymphedema.

Oncology healthcare professionals should play an 
active role in identifying patients at risk for developing 

lymphedema by employing evidence-based strategies 
for surveillance and risk reduction. In this systematic 
review, the effects of interventions for prospective 
surveillance and risk reduction on the development 
of lymphedema are evaluated. This systematic review 
was performed to support the development of a 
clinical practice guideline by the Oncology Nursing 
Society (ONS).

Methods

The current authors conducted a series of systematic 
reviews to address the prevention and risk reduction 
of secondary lymphedema in patients with cancer. The 
systematic reviews were performed to inform the ONS 
Guidelines™ on secondary lymphedema. A guideline 
panel used these results to develop recommendations 
on the care of individuals with lymphedema (Armer 
et al., 2020). The systematic review and meta- 
analysis methodology are consistent with the Cochrane 

Handbook for Systematic Reviews of Interventions. This 
report is consistent with the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
statement (Moher et al., 2009).

Development of Research Questions

The guideline panel, in collaboration with meth-
odologists, developed and prioritized symptom 
management questions according to the Patient, 
Intervention, Comparator, and Outcome (PICO) 
framework (Guyatt, Oxman, Kunz, et al., 2011) (see 
Table S1 in the Appendix). The panel identified as 
many as seven outcomes for each PICO question to 
consider in the review of the evidence. Across many 
of the PICO questions, several of the same outcomes 
were deemed critical for review.

Data Sources and Searches

A comprehensive search of databases—including 
MEDLINE®; Embase®; Cochrane Central Register of 
Controlled Trials; Cochrane Database of Systematic 
Reviews; Scopus®; and epub ahead of print, in-process, 
and other non-indexed citations—was conducted 
from database inception to April 1, 2019, by a medi-
cal reference librarian with input from the guideline 
panel and the methodologists. Reference mining from 
relevant systematic reviews, conference proceedings, 
and clinical trial registries was applied to identify 
additional studies.

Selection Criteria

Randomized and nonrandomized comparative stud-
ies were included if they studied the prevention of 

FIGURE 1. PRISMA Flow Diagram

PRISMA—Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses

Articles identified 

through search strategy 

(n = 1,122)

Additional article from 

previous systematic 

reviews (n = 1)

Studies included in 

qualitative synthesis 

(N = 26, reported in 30 

articles)

Articles excluded  

(N = 182)

 ɐ Study design inap-

propriate (n = 33)

 ɐ Abstract only  

(n = 30)

 ɐ Other reasons or 

foreign language  

(n = 28)

 ɐ Outcome not of 

interest (n = 25)

 ɐ Noncomparative 

study (n = 19)

 ɐ Population not of 

interest (n = 18)

 ɐ Insufficient data for 

analysis (n = 17)

 ɐ Intervention not of 

interest (n = 12)

Articles excluded after 

screening titles and 

abstracts 

(n = 911)

Full-text articles 

retrieved for screening 

(N = 211)

 ɐ Original studies  

(n = 195)

 ɐ Systematic reviews  

(n = 16)

Studies included in 

quantitative synthesis 

(N = 23)
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TABLE 1. Characteristics of Studies Comparing Programmed Exercise Versus No Intervention or Usual Care (N = 10)

Study Study Design and Sample Disease and Outcomes

Ammitzbøll, 

Johansen, 

et al., 2019; 

Ammitzbøll, 

Kjær, et al., 

2019

Randomized controlled trial; A1: progressive resistance training 

(N = 82), A2: usual care (N = 76); follow-up at 12 months; 

mean age of 53 years and mean body mass index of 26.5 in 

A1, mean age of 52 years and mean body mass index of 26.6 

in A2

All participants received RT and surgery; some received chemo-

therapy: adjuvant, n = 48 in A1 and n = 45 in A2; neoadjuvant,  

n = 25 in A1 and n = 21 in A2; cancer stage in A1: n = 12 for I,  

n = 48 for II, n = 15 for III; cancer stage in A2: n = 16 for I, n =  

35 for II, n = 18 for III; Ammitzbøll, Johansen, et al. (2019) 

evaluated change in physical activity and physical functioning, 

and quality of life using European Organisation for Research 

and Treatment of Cancer Quality-of-Life Questionnaire–Core 30; 

Ammitzbøll, Kjær, et al. (2019) evaluated risk of lymphedema, 

percent volume change in interlimb volume difference, and 

functional impairment (grip and range of motion).

Cinar et al., 

2008

Randomized controlled trial; A1: 15 sessions of individual 

rehabilitation exercise program followed by home-based 

physical activity program for 8 weeks (N = 27), A2: provision 

of sheet with exercises, which could be performed by partic-

ipants on own (N = 30); follow-up at 6 months; mean age of 

52.6 years and mean body mass index of 28.7 in A1, mean 

age of 51.1 years and mean body mass index of 27.7 in A2

All participants underwent modified radical mastectomy; RT: 

n = 10 in A1, n = 14 in A2; chemotherapy: n = 23 in A1, n = 

29 in A2; evaluated risk of lymphedema, volume change, and 

functional impairment (range of motion)

Corrado et al., 

2018

Comparative, observational; A1: home exercise program (N =  

15), A2: no exercise (N = 15); follow-up at 3 months; mean 

age of 55.8 years in A1, mean age of 54.7 years in A2

Participants underwent surgery (modified radical mastectomy 

and axillary lymph node dissection) and had completed 

active breast cancer treatment with chemotherapy and RT; 

evaluated risk of lymphedema

Dönmez & 

Kapucu, 2017

Randomized controlled trial; A1: physical activity program and 

simple lymphatic drainage (N = 25), A2: usual care (N = 27); 

follow-up at 1.5 months; mean age of 48.6 years in A1, mean 

age of 49.5 years in A2

Surgery (either modified radical mastectomy or breast protec-

tive surgery); evaluated volume change and change in physical 

activity using Disabilities of the Arm, Shoulder, and Hand 

questionnaire

Kilbreath et al., 

2012, 2013

Randomized controlled trial; A1: exercise (N = 81), A2: no 

exercise (N = 79); follow-up at 6 months and at 15 months for 

Kilbreath et al. (2012) and Kilbreath et al. (2013), respec-

tively; mean age of 53.5 years and mean body mass index 

of 26.2 in A1, mean age of 51.6 years and mean body mass 

index of 26.5 in A2

All participants underwent surgery: 48% of A1 and 47% of A2 

for mastectomy, 62% of A1 and 58% of A2 for axillary node 

dissection; chemotherapy: 5% in A2 for taxane (paclitaxel or 

docetaxel), 27% in A1 and 27% in A2 for anthracycline, 40% 

in A1 and 39% in A2 for taxane and anthracycline, 1% in A1 

and 3% in A2 for other; RT: 79% in A1 and 76% in A2; cancer 

stage in A1: 17% for I, 44% for II, 38% for III; cancer stage in 

A2: 19% for I, 37% for II, 44% for III; Kilbreath et al. (2012) 

evaluated risk of lymphedema and functional impairment 

(range of motion); Kilbreath et al. (2013) evaluated risk of 

lymphedema.

Sagen et al., 

2009

Randomized controlled trial; A1: exercise, with no restrictions 

and supervised physical therapy program (N = 104), A2: no 

exercise, with activity restriction and usual care (N = 100); 

follow-up at 24 months; mean age of 54 years in A1, mean 

age of 55 years in A2

Surgery: n = 46 in A1 and n = 51 in A2 for breast ablation, n =  

57 in A1 and n = 49 in A2 for breast-conserving surgery; RT: 

n = 47 for A1 and n = 40 for A2 for supraclavicular nodes, n = 

78 for A1 and n = 73 for A2 for breast; chemotherapy: n = 42 

in A1 and n = 38 in A2; cancer stage in A1: n = 25 for I, n = 

54 for II, n = 24 for III; cancer stage in A2: n = 19 for I, n = 56 

for II, n = 24 for III; evaluated risk of lymphedema and volume 

change

Continued on the next page
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lymphedema in patients with cancer who had had 
surgery, chemotherapy, or radiation therapy and were 
at risk for lymphedema. Noncomparative studies, 
abstracts, reviews, and panel suggestions or guide-
lines were excluded. Studies not published in English 
were excluded.

The studies were screened by two independent 
reviewers and any discrepancies were resolved by 
consensus through discussion with a third reviewer.

Data Extraction and Risk-of-Bias Assessment

The data extraction and methodologic quality assess-
ment were performed by two independent reviewers. 
The authors developed standardized data extraction 
forms that included baseline characteristics, interven-
tion and comparison description, duration, primary 
outcomes, and other relevant outcomes. To assess 
the risk of bias, items from the Newcastle-Ottawa 
scale (Wells et al., 2017) were used for nonrandom-
ized studies, whereas the Cochrane  Collaboration 
risk-of-bias tool (Higgins & Green, 2011) was used for 
randomized controlled trials (RCTs).

Outcome Measures

The outcomes were measured at the point of the 
termination of the interventions or the earliest 
point reported after the interventions, because this 
most closely represents the indefinite use of inter-
ventions to prevent and manage lymphedema in 
practice. The primary outcomes are the number of 

patients who developed lymphedema, limb volume 
change, and percent volume change. Other relevant 
secondary outcomes, including change in physical 
activity, grip strength, and range of motion, were 
also extracted.

Data Synthesis and Analysis

Meta-analysis was conducted, when appropriate, 
using the random-effects model. For binary outcomes, 
relative risk (RR) and 95% confidence interval (CI) 
were calculated. For continuous outcomes, weighted 
mean differences (WMDs) and 95% CI in studies 
reporting outcomes with the same scale were calcu-
lated, as were standardized mean differences (SMDs) 
and 95% CI in studies reporting outcomes with dif-
ferent scales. Outcomes that cannot be pooled were 
summarized narratively.

Subgroup analysis was performed based on the 
types of interventions. For statistical heterogeneity, I2 
was used, with values greater than 50% indicating sub-
stantial heterogeneity (Higgins, 2003). Publication 
bias evaluation and additional subgroup and sensi-
tivity analyses were not feasible because few studies 
(fewer than 10) were incorporated in any of the sub-
groups. All statistical analyses were performed with 
Stata, version 15.1.

Grading the Certainty of Evidence

The GRADE (Grading of Recommendations, 
Assessment, Development, and Evaluation) approach 

TABLE 1. Characteristics of Studies Comparing Programmed Exercise Versus No Intervention or Usual Care (N = 10) 

(Continued)

Study Study Design and Sample Disease and Outcomes

Schmitz et al., 

2010

Randomized controlled trial; A1: weight lifting (N = 77), A2: 

no exercise (N = 77); follow-up at 12 months; mean age of 54 

years and mean body mass index of 27.5 in A1, mean age of 56 

years and mean body mass index of 28.6 in A2

All participants underwent surgery with at least 2 lymph nodes 

removed; chemotherapy: n = 56 in A1 and n = 53 in A2; RT: n = 

59 in A1 and n = 58 in A2; cancer stage in A1: n = 1 for ductal 

carcinoma in situ, n = 43 for I, n = 8 for II, n = 25 for III; cancer 

stage in A2: n = 43 for I, n = 6 for II, n = 28 for III; measured risk 

of lymphedema and change in physical activity using Interna-

tional Physical Activity Questionnaire and total physical activity 

(total metabolic equivalent minutes per week)

Sisman et al., 

2012

Comparative, observational; A1: exercise (N = 45), A2: no 

exercise (N = 10); follow-up at 6 months

Surgery: n = 53 for modified radical mastectomy and n = 2 

for breast-conserving surgery; RT of 50 Gy in 25 days: n = 25; 

cancer stage: n = 7 for I, n = 25 for II, n = 20 for III, n = 3 for IV; 

measured risk of lymphedema

A1—arm 1; A2—arm 2; RT—radiation therapy
Note. For body mass index, less than 18.5 is underweight, 18.5–24.9 is normal weight, 25–29.9 is overweight, and greater than 30 is obese.
Note. All studies enrolled women who had been diagnosed with breast cancer.
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was applied to rate the certainty of evidence (CoE). 
Evidence from RCTs starts at high initial certainty, 
whereas evidence from nonrandomized studies starts 
at low initial certainty. The certainty in the body of 
evidence was then rated down for concerns because 
of risk of bias, inconsistency (e.g., heterogeneity), 
indirectness, imprecision, or publication bias (Guyatt, 
Oxman, Akl, et al., 2011).

Results

The authors identified 1,122 unique articles from 
the database search, and 211 full-text articles were 
screened for inclusion. In total, 30 articles, which 
include 26 unique studies (19 RCTs) with 4,095 
patients, were included in the review. One study 
examined patients with melanoma or urogenital can-
cers, and all other studies examined patients with 

TABLE 2. Certainty of Evidence in Studies Comparing Programmed Exercise Versus No Intervention or Usual Care

Outcome

Studies  

and Design

RR, WMD, 

or SMD 95% CI I2 Risk Difference Certainty of Evidence

Development of lymph-

edema (all available 

studies)

7 studies, 5 

RCTs (n = 791 

patients, n = 

159 events)

0.56 [0.35, 0.89] 60% 93 fewer per 

1,000 (137 fewer 

to 23 fewer)

Low; rated down because 

of imprecisiona and incon-

sistencyb

Development of  

lymphedema (RCTs only)

5 RCTs (n = 

706 patients, 

n = 106 

events)

0.77 [0.54, 1.1] 0% 40 fewer per 

1,000 (79 fewer 

to 17 more)

Low; rated down twice 

because of imprecisiona

Change in physical 

activity

2 studies, 2 

RCTs (n = 210 

patients)

3.54 [2.67, 4.41] 0% – Moderate; rated down 

because of imprecisiona

Grip strength 1 study, 1 

RCT (n = 129 

patients)

–0.34 [–0.69, 0.01] – – Low; rated down because 

of imprecisiona

Range of motion,  

shoulder flexion

3 studies, 3 

RCTs (n = 347 

patients)

9.36 [–2.36, 21.09] 92% – Very low; rated down 

because of imprecisiona 

and inconsistencyb

Range of motion,  

shoulder abduction

3 studies, 3 

RCTs (n = 347 

patients)

11.38 [–6.65, 29.41] 94% – Very low; rated down twice 

because of imprecisiona 

and inconsistencyb

Range of motion,  

shoulder external rotation

2 studies, 2 

RCTs (n = 290 

patients)

0.11 [–0.12, 0.34] 0% – Low; rated down twice 

because of imprecisiona

Range of motion,  

shoulder horizontal 

extension

2 studies, 2 

RCTs (n = 217 

patients)

3.12 [0.06, 6.18] 0% – Low; rated down because 

of imprecisiona and risk 

of biasc

a Without known thresholds, the authors rated down once for either events less than 300 or 95% CI including appreciable benefits and harm (binary 
outcomes), and patients less than 500 or 95% CI crossing 1 (continuous outcomes).
b Without known thresholds, the authors rated down for I2 greater than 50% (binary outcomes) and greater than 75% (continuous outcomes).
c For RCTs, the authors used the Cochrane Collaboration risk-of-bias tool and evaluated according to the 2 most important domains that may cause 
bias: random sequence generation and blinding of outcome assessment. For non-RCTs, the authors used the Newcastle-Ottawa scale and evaluated 
according to the 2 most important domains that may cause bias: the representative of patients, reported as a consecutive sample of patients, and 
comparability of patients. RCTs and non-RCTs are evaluated as follows: (a) 2 domains of low risk = low risk, (b) 1 low risk plus 1 high risk or unclear/ 
2 unclear = unclear, or (c) 1 unclear plus 1 high risk/2 high risk = high risk.
CI—confidence interval; RCT—randomized controlled trial; RR—relative risk; SMD—standardized mean difference; WMD—weighted mean difference
Note. When greater than 50% of studies were RCTs with no inconsistency, the authors started at high quality; otherwise, they started at low.
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breast cancer. The flow chart of study selection is 
shown in Figure 1.

Baseline Characteristics and Risk of Bias

Characteristics of the included studies are summa-
rized in the supplemental material (see Tables S2 and 
S4–S11 in the Appendix). One study reported inter-
ventions comparing progressive resistance training 
versus usual care; one compared compression versus 
no compression; four compared manual lymphatic 
drainage (MLD) versus no MLD; two compared 
MLD versus exercise; nine compared exercise versus 
no exercise; two compared delayed exercise versus 
early exercise; two compared physiotherapy versus 
no physiotherapy; and five compared surveillance, 
education, or clinical care versus no intervention 
or standard care. The studies included in the meta- 
analysis are shown in Table 1, with CoE of the studies 
that compared programmed exercise versus no inter-
vention or usual care depicted in Table 2.

The overall risk of bias of the randomized trials 
was considered to be moderate because about half 
of the trials did not describe clear or adequate 

allocation concealment or random sequence genera-
tion. The majority of the randomized trials and the 
nonrandomized studies did not report blinding out-
come assessors, participants, or personnel. However, 
blinding in this condition is challenging (see Figures 
S5 and S6 in the Appendix). 

Risk of Lymphedema

The results of subgroup meta-analysis by compari-
sons and the CoE are summarized in Table 3, Figures 
S1–S4, and Table S3. Among various interventions, 
physiotherapy, exercise programs, and delayed exer-
cise programs (one to two weeks following surgery) 
reduced the development of lymphedema (RR = 0.31, 
95% CI [0.15, 0.64], I2 = 0.0%, CoE = moderate; RR = 
0.56, 95% CI [0.35, 0.89], I2 = 59.8%, CoE = low; RR = 
0.47, 95% CI [0.23, 0.96], CoE = low, respectively) in 
patients with cancer who were at risk for lymphedema 
after surgery and/or radiation therapy. Surveillance 
programs increased the likelihood of detection of 
lymphedema according to a single study (RR = 2.06, 
95% CI [1.54, 2.76], CoE = very low) (Yang et al., 2016). 
The results did not indicate significant improvement 

TABLE 3. Risk of Lymphedema (Programmed Exercise Versus No Intervention or Usual Care)

Treatment Group Control Group

Study RR 95% CI Events Total Events Total % Weight 

RCT

Ammitzbøll, Johansen, et al., 2019; 

Ammitzbøll, Kjær, et al., 2019

0.82 [0.44, 1.52] 15 82 17 76 17.36

Cinar et al., 2008 0.93 [0.32, 2.69] 5 27 6 30 10.95

Kilbreath et al., 2013 0.34 [0.11, 1.03] 4 72 11 68 10.63

Sagen et al., 2009 1.04 [0.51, 2.09] 14 104 13 100 16

Schmitz et al., 2010 0.64 [0.28, 1.45] 8 72 13 75 14.2

Subtotal (I2 = 0.0%, p = 0.537) 0.77 [0.54, 1.1] 46 357 60 349 69.15

Non-RCT

Corrado et al., 2018 0.4 [0.16, 1] 4 15 10 15 12.88

Sisman et al., 2012 0.25 [0.14, 0.44] 10 45 9 10 17.97

Subtotal (I2 = 0.0%, p = 0.35) 0.28 [0.17, 0.46] 14 60 19 25 30.85

Overall

Overall (I2 = 59.8%, p = 0.021) 0.56 [0.35, 0.89] 60 417 79 374 100

CI—confidence interval; RCT—randomized controlled trial; RR—relative risk
Note. Weights are from random-effects analysis.
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associated with compression, MLD, and preoperative 
lymphoscintigraphy. 

Change in Physical Activity

This outcome was informed by seven studies: five 
RCTs and two nonrandomized studies (Ammitzbøll, 
Johansen, et al., 2019; Cho et al., 2016; Devoogdt et al., 
2018; Dönmez & Kapucu, 2017; Sato et al., 2014; Singh et 
al., 2013; Temur & Kapucu, 2019). Sample sizes ranged 
from 52 to 160 participants, and all included patients 
with breast cancer who had received surgery with or 
without radiation therapy or chemotherapy. Types 
of physical activity included home-based programs, 
physical therapy, and progressive resistance training. 
Compared with no intervention or usual care, pro-
grammed exercise with or without MLD significantly 
improved physical function (SMD = 3.54, 95% CI [2.67, 
4.41], I2 = 0.0%, CoE = moderate). Other interventions 
did not show statistically significant effect.

Grip Strength

This outcome was informed by three studies 
(Ammitzbøll, Johansen, et al., 2019; Bendz & Fagevik 
Olsén, 2002; Todd et al., 2008). Sample sizes ranged 
from 116 to 205 and included patients with breast 
cancer who had received surgery with or without 
radiation therapy or chemotherapy. Interventions 
included progressive resistance training and either 
early or delayed arm and shoulder exercises. The 
current authors did not find a statistically significant 
difference in grip strength in two analyzed inter-
vention groups (programmed exercise versus no 
intervention or usual care, and delayed versus early 
exercise).

Range of Motion

Only one RCT (Bendz & Fagevik Olsén, 2002) showed 
that delayed exercise was more effective in improving 
shoulder flexion (WMD = –5, 95% CI [–8.44, –1.56], 
CoE = low), compared with early exercise. In terms of 
shoulder abduction, external rotation, and horizontal 
extension, the current authors did not find significant 
benefits associated with any intervention. However, 
MLD and programmed exercise demonstrated worsen-
ing of shoulder external rotation (SMD = 0.48, 95% CI 
[0.17, 0.8], CoE = low) and horizontal extension (WMD =  
3.12, 95% CI [0.06, 6.18], I2 = 0.0%, CoE = low).

Other Outcomes

Two studies reported the risk of transient versus per-
sistent lymphedema (Devoogdt et al., 2018; Yang et al., 
2016). Devoogdt et al. (2018) reported the cumulative 

incidence of lymphedema using four definitions at 
different time points following surgery to explore the 
effectiveness of MLD versus no MLD. They compared 
the RR before and after the exclusion of patients with 
transient lymphedema and found no difference. In 
another prospective study of a surveillance program 
for lymphedema management, Yang et al. (2016) found 
that among the 203 patients who developed secondary 
lymphedema during the follow-up period, 131 (65%) 
resolved or improved after six months (defined as 
having reversible lymphedema), with 101 in the sur-
veillance group and 30 in the control group. This study 
suggests that a surveillance program for lymphedema 
management may improve lymphedema prevention 
when compared to standard of care and that patients 
may be evaluated in a lymphedema clinic within one 
month of surgery with visits every three months for 
the first year (Yang et al., 2016). No studies reported 
missed work, cost for surveillance, or the number of 
patients referred to lymphedema specialists.

Discussion

This systematic review focused on prospective sur-
veillance and risk reduction and broadly found that all 
interventions have some benefit over doing nothing. 
The certainty in the evidence is variable, but evidence 
shows that actively doing something is better than 
pursuing no treatment.

Several interventions show moderate to substan-
tial reduction in the development of lymphedema. 
Programmed exercise, with or without MLD, had 
moderate benefits to delay the development of lymph-
edema when compared to standard of care. MLD 
alone also had moderate benefits to delay the devel-
opment of lymphedema when compared to no MLD. 
Physiotherapy, with or without MLD, was found to 
have a significant reduction in the development of 
lymphedema when compared to no physiotherapy. 
Delayed exercise had a moderate reduction in the 
development of lymphedema compared to early exer-
cise. Surveillance led to a twofold increase in detection 
of lymphedema compared to no surveillance.

Strengths and Limitations

The certainty of evidence is limited by heterogene-
ity of included patients and the interventions used 

SUPPLEMENTARY MATERIAL AVAILABLE ONLINE

All appendices mentioned within this article can be accessed  

online at https://bit.ly/30UUVjr.
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to prevent cancer treatment–related lymphedema. 
The number of eligible studies for each intervention 
or outcome was low. Therefore, confidence in the 
meta-analytic estimates is low. The strengths of this 
review include following a rigorous and transparent 
methodology for the identification of eligible studies. 
The current authors included randomized and non-
randomized studies, which can increase the risk of 
bias; however, this was necessary to identify the best 
available evidence at the present time.

Relation to Other Studies

This review identified that physical therapy, exercise, 
and delayed exercise after surgery led to a reduction 
in the development of lymphedema, which is con-
sistent with current research. A systematic review 
of the preventive effect of exercise on secondary 
lymphedema (Baumann et al., 2018) concluded that 
progressive strength training, physiotherapy, phys-
ical therapy, and/or kinesiotherapy are safe and can 
prevent lymphedema after treatment for cancer. The 
growing synthesis of evidence on the benefits of exer-
cise in the prevention of lymphedema should be a call 
to action for clinicians to incorporate this evidence 
into practice.

The current review also identified that prospec-
tive surveillance led to an increase in the detection 
of lymphedema. This surveillance, beginning with a 
preoperative assessment, has the potential to detect 
subclinical lymphedema and allows for early interven-
tion. Prospective surveillance models for monitoring 
and assessment may include circumferential arm 
measurement, perometry, bioimpedance, exercise, 
compression garments, and referral for complete 
decongestive therapy (Ostby et al., 2014). Despite 
the known benefit of screening and measurement of 
lymphedema, criteria for when to refer for treatment 
are not universal (Bernas, 2013).  

Implications for Practice

This systematic review provides a rationale for pre-
emptive surveillance and risk reduction strategies 
that can be initiated by oncology nurses and health-
care professionals. Therefore, an important goal of 
survivorship care is to employ interventions to slow 
the development of lymphedema or to mitigate the 
progression to more severe grades of lymphedema. 
The most common cause of secondary lymph-
edema in the United States is treatment for cancer 
(Executive Committee, 2016; Rockson et al., 2019). 
Patients who undergo surgical treatment for cancer 
that involves the removal of lymph nodes are at risk 

for lymphedema, although other treatments, such 
as radiation therapy and chemotherapy, can also 
increase risk. Such patients would be an ideal target 
for early intervention.

Despite the prevalence and significance of sec-
ondary lymphedema, important gaps in knowledge 
persist. The emergence, incidence, and prevalence of 
cancer treatment–related lymphedema are not fully 
understood (Executive Committee, 2016; Ostby et 
al., 2014; Rockson et al., 2019). The current research 
lacks use of standard scales to measure and docu-
ment lymphedema and its outcomes (e.g., quality 
of life). Research has identified that one method of 
measurement, landmark-based simulated circumfer-
ential measurement, may be the preferred method 
for limb volume assessment in screening programs. 
Future research, including prospective screening 
trials that directly compare techniques to quantify 
upper extremity volume, will be clinically meaning-
ful (Sun et al., 2018). Rigorously designed RCTs with 
standard interventions and outcome measurements 
will provide guidance to clinicians and patients in 
the survivorship period following breast cancer 
treatment.

Conclusion

Early diagnosis of lymphedema may mitigate symp-
toms and slow or halt progression of the condition 
to an irreversible stage. This systematic review iden-
tified evidence-based interventions to reduce the 
development of lymphedema and increase the likeli-
hood of early detection.
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